Fluorescence Correlation Spectroscopy (FCS)
FCS measurements were performed on a Leica TCS SP8 SMD microscope combined with a Picoquant LSM Upgrade Kit. For all measurements, 63x Zeiss water immersion lens and ibidi 8 well µ-slides with glass bottoms were used. The effective volume (V eff ) and structure parameter (κ) were measured at the start of each experiment using 1nM ATTO488 dye solution (ATTO-TEC GmbH, Siegen, Germany). Ten or more different points were measured in every well for 45 s per point. The samples included two different concentrations (50 nM and 250 nM) of the freely diffusing PS89 probe in buffer and two different concentration ratios [S1: 50nM/50nM, (1:1), S2: 50 nM/200 nM, (1:4)] of the PS89 plus the recombinant human BAP31 protein (Abcam plc, Cambridge, UK), respectively. All solutions were diluted using 50 mM Tris-HCL, pH = 8 buffer with a 5% DMSO. All concentrations were also verified with nanodrop spectrophotometer. FCS curves were analyzed using the Picoquant SymPhoTime V 5.2.4.0 software. Control measurements to determine the diffusion time and concentration of PS89 were fitted with a single diffusing species and a triplet state (eq. 1). Subsequent measurements to determine the diffusion time and concentration of PS89+BAP31, were fitted for two diffusing species and a triplet state (eq. 1). In this case, one of the two species diffusion times was confined to the diffusion time of PS89 obtained in the control experiments. (1)
Co-immunoprecipitation
Preparation of cell lysates (Triton-X lysis buffer, 500 µg protein per sample determined by BCA assay) and co-IP using the µMACS Protein G MicroBeads kit (Miltenyi Biotech, Bergisch Gladbach, Germany) was performed according to manufacturer's instructions. Precipitation: Goat anti-BAP31 C-15 (Santa Cruz). Detection: Mouse anti-BAP31 B-10 (Santa Cruz) and Mouse anti-CASP8 1C12 (Cell Signaling).
Flow cytometric analysis of calcium, MMP and ROS
The following dyes were used for fluorescence staining. Calcium: Cal-520 (AAT Bioquest, Sunnyvale, CA, USA); Mitochondrial membrane potential (MMP): JC-1 (Enzo, Farmingdale, NY; USA); Reactive oxygen species (ROS): Carboxy-H 2 DCFDA (Thermo Fisher). PI counterstaining was used to exclude
Secondary antibody Origin Supplier
Anti -goat IgG, HRP 705-035-147  Donkey  Dianova, Hamburg, Germany   Anti-mouse IgG, HRP 7076  Goat  Cell Signaling, Danvers, MA, USA  Anti-rabbit IgG, HRP 172-1019 Goat Bio-Rad, Hercules, CA, USA dead cells. Sample preparation was performed according to manufacturers' instructions and cells were analyzed on a FACSCanto II flow cytometer (BD).
Cell cycle analysis
Cellular DNA content was examined by propidium iodide staining and flow cytometry.(2) Cell cycle analysis was performed using FlowJo software v7.6.5 (Tree Star, Ashland, OR, USA).
Colony formation assay
Jurkat and VCR-R CEM were stimulated for 4 h, washed with PBS and reseeded at a density of 5.000 cells/ml in 0.4% methylcellulose and 40% FCS supplemented medium to grow into colonies. After 7 or 5 days of proliferation, respectively, colonies were stained with MTT (0.25 mg/ml) for 3 h. Images of each well were analyzed with ImageJ software (open source) and the number of colony forming units (CFU) per well was normalized towards DMSO control. HL-60 cells were treated for 24h with PS89 and 6-MP, washed and reseeded (2000 cells/ml) in methylcellulose medium (Human Methylcellulose complete media, R&D Systems, Minneapolis, MN, USA). Clonogenic growth was monitored by counting the colonies after 7 days, respectively.
Data collection and statistics
Data from at least three independent experiments are expressed as mean ± SEM and statistical analysis was performed with GraphPad Prism 7 (GraphPad Software, San Diego, CA, USA). For Western blot and confocal microscopy, representative images of at least three independent data sets are shown. Synergism was calculated according to the Bliss independence model (8) as described in the following equitation: Supplementary Figure S11 . Cytochrome release into the cytosol after treatment of CCRF-CEM cells with PS89 and vincristine was determined after 48h by cytosol-mitochondrial fractionation and western blotting.
Supplementary Figure S12. (a) CCRF-CEM and (b) HL-60 cells were treated with PS89 and cytostatics. Intracellular ROS levels were evaluated by FACS measurements after 24h and 48h. Supplementary Table S1 . (a,b) Synergistic interaction of PS89 and cytostatics in cells treated according to Figure 1a and 1b was evaluated by using the Bliss independence model. Supplementary Table S2 . Classification and cytogenetic characteristics of PDX samples. Supplementary Table S3 . 
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